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INTRODUCTION
Ever since Margarete Schurz introduced the Froebel kindergarten in the United State in 1856, American k i n d e r g a r t e n s h a v e c o n t i n u a l l y a d a p t e d t o accommodate the changing perspectives on children's developmental needs and the parental economic demands. In early traditional kindergartens, the most beneficial program was identified as the one easing the transition from home to school smoothly. The only tasks that children need to do in traditional kindergartens is to spend 2 1/2 to 3 hours playing and adjusting themselves to a new social setting (Nelson, 2000) . Nowadays kindergarten emphasizes academic achievement and school readiness which had been a goal of the first grade's curriculum in the past. Kindergarten children are expected to pay attention to regular academic instructions which cover reading, writing, mathematics, and science structured lessons. The highly-structured, segmented academic daily routines have spread to allday kindergarten in the United States. In all-day kindergarten, students typically stay 5 to 6 hours per day and attend 5 days per week (Rudolph & Cohen, 1984) .
By
Proponents of all-day kindergarten claim, however, that all-day kindergarten is worth being funded (Vecchiotti 2003) . They say that all-day kindergarten is a potentially cost-effective program for reducing negative effects of educationally deprived childhood and increasing potential educational benefits. Working parents can be free from the burden of arranging day-care after half-day kindergarten (Elicker & Mathur, 1997; Nelson, 2000) ; teachers have more time to teach and individualize their instruction (Elicker & Mathur, 1997; Hough & Bryde, 1996) .
Children would spend more time on learning and acquiring early academic skills in all-day kindergarten and the extended learning can lead to successful in later grades because the material taught in kindergarten tends to be sequential in nature (Damian, 1997; DeCicca, 2007; Walston & West, 2004) . Moreover, children develop social skills, including conflict resolution strategies because children in all-day kindergarten were engaged in more child-to-child interactions and that they made significantly greater progress in learning social skills (Elicker & Mathur, 1997; Hough & Bryde, 1996; Miller, 2002) .
According to the supporters, all-day kindergarten is necessary to close the disparity in achievement (Weast, 2001 ).
Consistent with the argument of proponents of all-day kindergarten, the previous studies on the effects of all-day kindergarten have shown overall positive advantages on student's academic achievements in such domains as mathematical reasoning and concepts, oral-language development, literacy skills, and problem-solving (Clark, Reflecting the benefits of all-day programs, the number of all-day kindergarten in the United States, which first opened its doors in 1960, has substantially increased. In 1999, 56 % of all kindergarten programs were all-day programs. Many schools have switched from half-day to all-day kindergarten programs in recent years, and many more are likely to do so (Elkind, 2001; Fusaro, 1997; Weast, 2001 ). There are many reasons for the growth of all-day kindergarten, including greater emphasis on academic achievement, higher accountability in schools, and a push for early start. Social reasons such as growing need for child-care have also provided an impetus for the growth of all-day kindergarten. Many more mothers are in labor force and all-day kindergarten is a safe and preferred alternative to other forms of child-care.
Educational policy makers have also argued in favor of all-day kindergarten for working class and language minority children.
There are still many important policy issues embedded in the debate over the pros and cons of all-day programs.
The shift from a half-day to an all-day kindergarten program can be extremely expensive. The change to an all-day program requires a substantial increase in the kindergarten budget for teacher's salaries and additional classrooms and other resources. Not only are the all-day programs more expensive, they require more human resources, and make increased educational demands on young children. Thus, it is important to critically examine the benefits of all-day versus half-day programs and gather data based evidence on academic effects of all-day programs on children not only in short time frame but also long-term effects of all-day attendance.
Although there is growing literature on the all-day kindergarten, much of that work consists of policy briefs and concept papers. The effects of all-day kindergarten on student achievement have not been established on the basis of empirical evidence using nationally The present study overcomes some of these limitations of earlier research and presents longitudinal growth models of children's academic achievement in reading and mathematics, examining differences in all-day and halfday kindergarten program. The study examines the longterm effects of kindergarten program type and assesses the academic outcomes of the children for the two types of programs.
Valid longitudinal research requires a well-designed study that includes the use of appropriate data and methods.
The database should offer three or more repeated observations, and each observation should be measured on a comparable scale (Hox, 2002 All-day kindergarten has positive long-term effects as well.
They are more beneficial than half-day programs when it comes to enhancing children's readiness for the later grades. For instance, all-day kindergarten students are better prepared for first grade (Nelson, 2000) and are less likely to be retained in a grade (Gullo, found that the students in all-day kindergarten did not show better performance on language art and math scores than those in half-day kindergarten, nor did all-day kindergarten students from low SES background receive any benefit, using the data collected from the third-grade students who were previously enrolled in either all-day or half-day kindergarten.
It is evident that research findings are inconsistent and the
debate on the advantages and disadvantages of all-day versus half-day kindergarten is far from settled. There is clearly need for more research on the outcomes of kindergarten program type, using large scale national data.
Method

Data and Weights
This study used the ECLS-K database to examine the longitudinal growth of children's academic achievement. Using these three waves of data, the study had two practical benefits. First, the study was based on a valid representation of national population of students using a longitudinal weight for the student level (C124CW0) which had high non-zero weights (87%). Although there was another available weight using four waves (C1_4CW0), the non-zero weights were about 27% with four waves of data, which might lead to invalid conclusions. The authors of the technical manuals (NCES, 2002) have warned that any longitudinal analysis that uses data from four waves including the fall-first grade data will be limited to a 27 percent subsample of children and thus, would lead to misleading results. Secondly, the application of the weight avoided the problems caused by over-representation of the Asian group in the ECLS-K dataset.
In this study, the school effect was considered at the kindergarten year by using only school identification numbers of kindergarten. In this way, the study was able to avoid a confounding effect caused by students who moved schools from kindergarten to first grade. This study also deleted those cases which contained all missing values on the three waves of the dependent variable, because longitudinal multilevel analysis is flexible enough to use available cases and does not require complete case data. The data used for the study totaled 17,350 students, and 1,015 schools.
Longitudinal Multilevel Analyses
For the present study, the study adopted longitudinal comes to the handling of missing data, which has been a major problem for longitudinal data analysis.
The major benefit of using a multilevel analysis for the study was that it helped us to explore the long-term kindergarten program effects on students from various backgrounds. The second advantage was that the study was able to maximize the sample sizes because a multilevel analysis does not require equal spacing or an equal number of observations (Hox, 2002; Raudenbush & Bryk, 2002) .
Model Specification and Variables
For the present study, a linear model with the Time variable was specified as the baseline model to avoid inflated error rates at Level 1 (Snijders & Bosker, 1999) . In the baseline model, the initial status was estimated first, and then the growth trajectory was estimated using multiple observations of each individual and the Time variable.
Thus, three observations were nested within each individual. This study used three-level multilevel longitudinal models, in which the study examined the effects of an all-day kindergarten at the school level which interact with students' individual contextual effects of race, SES, age and gender along with the longitudinal growth of students' academic performance.
Level 1 (Growth level)
The first level model involved the growth of academic achievement, which was specified by using the Time 
Level 2 (Individual Level)
The 
Level 3 (School Level)
The kindergarten program type was specified with grand- were insignificant, therefore those coefficients were specified as fixed.
Results
All-Day Kindergarten Effects on Student Performance
The first section focused on the significant effects of allday kindergarten in reading and math areas. Discussion about the other effects without regard to all-day programs followed in the next section.
Reading Scores
When the overall reading scores of the fall semester of the kindergarten year were compared, the students who attended all-day kindergarten showed higher levels of achievement than those who attended half-day kindergarten. As shown in Table 3 , the multilevel analysis produced an estimated intercept for the variable ALLDAY, 1.433, which is statistically significant (t=3.682, p < 0.01). That is, the effect of all-day kindergarten on the estimated reading score during the fall semester of their kindergarten year was 1.433 points higher than that of half-day kindergarten.
The long-term effects of all-day kindergarten on reading achievement are shown in the ALLDAY slope in Table 3 . The study did not find a significant effect of all-day program on a student's reading achievement. The estimated coefficient for the growth rate of ALLDAY was > 0.05 In other words, all-day kindergarteners who demonstrated significantly higher initial reading scores showed non-significant growth later.
In the analysis of all-day kindergarten effects for different SES groups, an important effect of all-day kindergarten for low SES children was noted. In the initial reading scores, the effect of all-day kindergarten showed a significant negative coefficient for SES ( < indicating the students from low SES families tended to show high initial reading performance in the fall semester of kindergarten. Therefore, students from low SES families indicated higher performance when they were in all-day kindergarten at the first semester of formal schooling. This between Caucasian and Hispanic students. As indicated by the HLM results in Table 3 , the initial reading scores of Hispanic students were substantially lower than that of Caucasian students ( < 0.01). In other words, Hispanic students, who might lag behind if they did not g = -3.955,p however, the study did not note the significant effect of allday kindergarten although there were significant differences among the performances of the Caucasian group and minority racial groups.
Another significant result of the all-day kindergarten effect was associated with students' age. At the beginning of the kindergarten, no significant effect of all-day kindergarten associated with students' age was observed. The growth rate, however, turned out to be significant, indicating the younger students in all-day kindergarten tended to raise reading scores faster as compared in half-day kindergarten ( <
Math Scores
This study did not find a significant effect of all-day kindergarten on the math scores of students, although a slightly higher math performance of all-day kindergarten students was noticed as compared to that of half-day students at the fall semester of kindergarten.
The researchers found a similar pattern in the interaction coefficient of all-day kindergarten and SES, but it was not significant. In other words, the all-day kindergarten students from low SES families tend to show high initial math performance, but the effect was not significant. The study further noted a minor non-significant positive effect of all-day program for African-American students.
Effects of SES, Racial Groups, Gender, and Age on Academic Scores of Students
This section discusses the main effects of independent variables without considering the kindergarten effects.
These results were presented in Table 3 . The effects of SES on reading and math scores were significant in both the initial scores and growth rates indicating that students with higher SES backgrounds tend to have higher initial scores and raised their scores faster than those with lower SES backgrounds. There was also a significant main effect of racial background. The study found significant differences among the performances of racial groups.
The initial scores and the growth rates of scores in both reading and math were lower for African-American g = -0.114,p 0.05).
010 students compared to those of Caucasian students, indicating African-American students started off with substantially lower reading scores and were not able to catch up with Caucasian students. Asian students, however, made a significant progress from kindergarten to first grade showing a significant growth rate, although they had a significantly lower performance than
Caucasian students at the beginning of kindergarten.
In this study, the two variables of student's age and gender were examined as covariates. The age effects on reading and math scores indicated that older students showed higher scores in reading and math than the younger ones at school entry, but there was no significant difference in growth rates of younger and older children.
The gender difference in reading scores was found in this study. Girls' performance was significantly higher in both initial scores and growth rates. In math scores, significant gender differences were not noted.
Discussion and Conclusion
This study examined the long-term effect of all-day kindergarten on students' academic performance in reading and mathematics. All-day kindergarten students began with significantly higher scores in reading compared to their half-day counterparts, but did not show significant higher growth rate of the reading scores. In math, a significant effect of all-day kindergarten was not observed, only a slightly higher math performance of allday kindergarten students was noticed as compared to that of half-day students at the fall semester of Although this study found that kindergarten program type was associated with the achievement levels of students, the study is based on survey data. Because this study is not an experimental study in which random assignment makes it possible to estimate causal-effect relationships, the direct causal-effect link between the kindergarten program and student achievement levels should not be 
